Mass spectrometry of cis-diamminedichloroplatinum(II) adducts with the dinucleosidemonophosphates d(ApG), d(GpG) and d(TpC) in an ion trap.
The detection and fragmentation behaviour of adducts of the chemotherapeutic cis-diamminedichloroplatinum(II) (cisplatin) with the dinucleosidemonophosphates d(ApG), d(GpG) and d(TpC) as model compounds for DNA adducts in an ion trap with electrospray ionization were studied. Mainly the monofunctional adduct, the bifunctional adduct and the bifunctional adduct with platinum bridging two dinucleosidemonophosphates were detected. In addition, several more complex adducts were seen resulting from reactions among these species. Adduct formation was low in the case of d(TpC). Fragmentation could be controlled strongly by varying the temperature of the transfer capillary; furthermore, tandem mass spectrometric (MS/MS) experiments on both the monofunctional and the bifunctional adducts were performed. For the adducts of d(ApG) and d(GpG) losses of NH(3) and HCl were the most dominant reactions, followed by the losses of one, then another two units of 98 amu from the sugar-phosphate backbone, whereas d(TpC)-Pt predominantly forms the dinucleosidemonophosphate. In the gas phase, the conversion of the monofunctional into the bifunctional adducts through binding to another site in the dinucleotide accompanied by loss of NH(3) or HCl could also be observed. The removal of a ligand from the coordination sphere of the square-planar platinum complexes appeared to be the crucial step for the induction of further fragmentation of the dinucleotide ligand. MS(n) experiments of the bifunctional adducts of d(ApG) and d(GpG) revealed different fragmentation pathways involving the loss of phosphoric acid, metaphosphoric acid, deoxyribose units (intact or dehydrated) and the nucleobases in different orders, leaving characteristic binding site-determining fragments. Fragmentation of these ions was also performed, mainly resulting in fragmentation of the bases. The study confirmed the remarkable stability of the platinum-guanine bond compared with other nucleobases.